• TSPO ligands have been used as neurotherapeutic agents in different models.
• TSPO ligands have been used as neurotherapeutic agents in different models.
• TSPO ligands effects on neuronal development are not known.
• 4 -CD developmental effects in male and female hippocampal neurons were evaluated.
• There were sex-differences in the development of male and female hippocampal neurons.
• 4 -CD stimulated the development of male, but not from female hippocampal neurons.
a r t i c l e i n f o 
b s t r a c t
The translocator protein 18 kDa (TSPO) is located in the outer mitochondrial membrane and is involved in the cholesterol transport into the mitochondria and in the regulation of steroidogenesis and other mitochondrial functions. It is known that steroid hormones, such as estradiol, testosterone and dihydrotestosterone are neuroprotective and regulate neuritogenesis in the CNS by different mechanisms. However, the developmental effects of TSPO ligands in the CNS are not known. Therefore, the aim of this study was to identify the developmental effects of 4 -chlorodiazepam (4 -CD), a TSPO ligand, in primary cultures of male and female mouse hippocampal neurons. We observed that female neurons showed an advanced neuritogenesis compared to male neurons after 2 days in vitro. Moreover, it was shown that 4 -CD administration accelerated the maturation of male hippocampal neurons, without changing the development of female neurons. These findings, showing that 4 -CD modulates the development of hippocampal neurons in a sex-dependent manner, suggest that TSPO may be involved in the regulation of neuritogenesis. © 2016 Elsevier Ireland Ltd. All rights reserved.
Introduction
Translocator protein (TSPO) is an 18 kDa protein located at contact sites between the outer and the inner mitochondrial membranes, which was previously known as peripheral benzodiazepine receptor (PBR), due to its property to bind to diazepam [1, 2] . This protein is arranged in five transmembrane alpha helices and presents high-affinity for cholesterol due to the presence of a cholesterol recognition amino acid consensus (CRAC) domain at its C-terminal region [3, 4] . Functionally, TSPO is thought to mediate the translocation of cholesterol across the aqueous mitochondrial intermembrane space, and due to this function, this protein was renamed in 2006 as TSPO [1] .
The transport of cholesterol into the mitochondria is the ratelimiting step in steroidogenesis. TSPO forms part of a multiprotein complex, called transduceosome, which regulates the transport of cholesterol into the mitochondria and that also includes other proteins such as the voltage-dependent anion channel (VDAC) and the steroidogenic acute regulatory protein (StAR) [5, 6] . In the mitochondria, the biosynthesis of steroid hormones is initiated with the enzymatic cleavage of the side chain of cholesterol by the cytochrome P450 side chain cleavage enzyme (CYP11A1), which http://dx.doi.org/10.1016/j.neulet.2016.12.067 0304-3940/© 2016 Elsevier Ireland Ltd. All rights reserved.
